2 


EOOF-K Af-PT RAK FOR ATrTOMOmT .RVPHTrf fig T 

MOT JNTKH ON NON-PAR A T I KT . STHKR ATT S 


The field of the invention is thai of roof-racks fcjr 
automobile vehicles. More precisely, the invention concerns 
roof-rack bars intended to be mounted on side rails or trackjs 
provided for this purpose on the vehicle. 
5 These types of system are generally intended to equip th 

roof of vehicles, for example estate or mini-van type vehicle^. 
They can also be mounted on another part of the body, fo 
example the rear trunk or tailgate. 

The roofs of vehicles are often provided with one o 
10 more predefined locations equipped with means for receivin, 
and fastening the feet nf the roof-rack bar- 

An improvement to this technique has been propose 
that consists in equipping the rouf with two parallel side rail 
that are perpendicular to the roof-rack bars to enable th 
15 latter (or at least one of them) to slide longitudinally on thu 
roof. In particular, this enables at least two positions to be 
defined: 

a working position in which two bars, a front and a rca;- 
bar, are on either side of the roof, 
20 a stowed position in which the two bars are brough 

close to each other, for example such that they define at 
aerofoil at the roar of the roof. 
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In the latter configuration the rear bar may be immobile 
with only the front bar sliding alung the side rails. 

In this type of situation it is possible to define roof-rack 
bars suited to vehicles, both in terms of their appearance ar d 
5 their air resistance- The feet of the roof-rack bar can I e 
formed directly in the axis of the transverse bar, streamlined 
and in the same material and/or same color as the body. 

It is not, however, always possible to provide longitudinal 
side rails that are parallel on the roof. In this event bars c f 
_ 10 different lengths are generally used that are each installed in a 

S predefined, single, fixed position. 

H Older-style structures of roof -rack bars can also be 

* resorted to in which at least one of the feet slides along the 

SJ transverse bar to enable the distance between the two feet to 

fjj 15 be modified, 

IP This technique presents a number of drawbacks. Firstly, 

J\ the ends of the transverse bar of the roof-rack bar can a ) 

jU longer be positioned in the actual axis of the feet because th s 

SM- position of said feet must be capable of varying along th 5 

3; 20 transverse bar. The ends therefore extend above the feet, 

2 which is unacceptable by today's standards of appearance. 

Furthermore* this type of roof-rack bar is very 
impractical in terms of handling, particularly by a single 
person. In order to modify the position of the roof-rack bar 
25 the person must: 

unlock both feet on cither side of the vehicle; I 
displace the xoof-rack bar, generally in several 
movements, moving around to the opposite side of the vehicle 
each time; 

30 adjust the position of at least one of the feet to the nev 

distance between the side rails; 

lock both feet onto the side rails. 

The production of roof-rack bar mechanisms, the length 
of which can vary, has also been envisaged that implement* 
35 articulations on each fool associated with sliding means. Thii 
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approach is, for example, described in European patent EP-O 
664 241. 

This technique is attractive in theory but presents seveial 
drawbacks in practice. The presence of sliding means and 
5 articulations requires a minimum of play which can tead to: 

play even when the bar is in the locked position on tlic 
root particularly when the bar is loaded, therefore making tf e 
assembly unsafe; 

vertical compression and/or traction play when the roo 
10 rack is loaded and therefore a reduced maximum load; 

rapid deterioration of the assembly and particularly tl 
sliding means and articulations becoming jammed or broken: 

difficulty in positioning the bar correctly once it h^s 
been displaced, 

15 Moreover, and in addition to the weaknesses listed 

above, the large number of mobile components, and therefore 
the degrees of freedom, result in the roof-rack being 
complicated to produce (number of pans, assembly 
maintenance, etc.) and consequently a high production cost. 

20 Finally, this technique needs successive handling of eac i 

foot requiring the user to move back and forth between th 5 
opposite sides of the vehicle to unlock, displace and lock eac i 
foot. 

The aim of the invention is to overcome these various 
25 drawbacks of the background art. 

More precisely, one aim of the invention is to provide i: 
roof-rack bar that can be easily displaced along two, aon* 
parallel side rails by a single person who remains on one side 
of the vehicle. 

30 In other words, one aim of the invention is to provide i 

roof-rack bar that does not require complex and/or manj 
handling operations to displace it along the side rails, 

A further aim of the invention is to provide such a roof- 
rack bar that is effective, safe and capable of bearing £ 

35 considerable load and that remains reliable over time- 
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In particular, one aim of the invention is to provide su<|h. 
a roof-rack bar that remains both easy to displace and rcliab 
when a load is installed. 

Another aim of the invention is to provide such a roo 
5 rack bar that is suited to today's requirements in terms if 
appearance, body worlc and air resistance, For example, one 
aim of the invention is to enable the roof-rack Obtained to b|e 
transformed into an aerofoil when it is not in use. 

A further aim of the invention is to provide such a roo 

10 rack bar that is relatively simple and inexpensive to produce 
and assemble and that complies with the stresses of loads the 
roof-rack bar must be capable of bearing. 

These aims and others which will become apparent beloi? 
ore achieved using a roof-rack bar for automobile vehicles of 

15 the type comprising a transverse bar and two fastening feet 
mounted at the ends of said transverse bar and lying in ths 
axis Of the latter, said feet being provided t<% operate i:i 
conjunction with the guidance and maintenance side rails 
mounted on said automobile vehicle and being capable o f 

20 sliding along said side rails in an adjustment position, the anglo 
between said transverse bar and each of said side rail it 
remaining more or less constant when the bar is displaced 
along side rails. 

According to the invention at leasx one of said fee; 

25 comprises a housing in which one end of said transverse bar 
can slide between two extreme positions in order to adapt to a 
variable distance between said side rails, said housing; 
comprising first locking and/or reinforcement means capabh 
Of operating in conjunction with seennd additional locking 

30 and/or reinforcement means fitted on said transverse bar tc 
immobilize or authorize the displacement of said end of the 
transverse bar in said housing, 

Contrary to what those skilled in the art might expecti 
the inventors have verified that it is unnecessary to provide 

35 articulations in each foot to enable a bar to be displaced along 
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non-parallel side rails. This surprising result provides an 
effective, simple solution to the problem posed by non-paraljel 
side rails or tracks. 

A transverse bar of variable length is therefore obtained 
5 ("transyeree bar" referring to all the parts connecting the tvo 
fect), the feet remaining positioned in the axis of the ends of 
the transverse bar- It is therefore ail advantageous solution 
both in functional terms and as far as appearance |s 
concerned. 

10 The presence of mobile components that enable parts tjo 

slide requires play which weakens the bar. Said bar risks being 
subjected to traction or compression stresses and of becoming 
damaged or jamming, for example when under considerable 
loads. 

15 Means are therefore required to immobilize and 

reinforce the bar when it is in the working position* The 
transverse bar is therefore maintained in a given configuratio a. 
and is held in a fixed, safe position irrespective of the loads it 
bears or the impact and knocks caused when the vehicle 

20 moves. 

Advantageously, said second locking and/o 
reinforcement means fitted on said transverse bar npetat^ 
when in the locked position in conjunction with said firs 
locking and/nr reinforcement means such as to eliminate o 
25 reduce the transversal play between said transverse bar anc 
the surfaces of said housing. 

Certain possible distortions, and particularly traction oi 
compression, are therefore eliminated from the transverse baa 
relative to the feet under the effect of a load or its fastening 
30 The bar is held firmly and reinforced in the housings. 

Furthermore, any possible vibrations, particularly wheri 
the bar is not loaded, are considerably reduced. 

Advantageously, said first locking and/or reinforcement 
means comprise at least one male (respectively female) 
35 component capable of operating in conjunction with, and of 
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complementing, at least one female (respectively malp) 
component fitted on the transverse bar 

In other words, coupling is implemented between the tujo 
components. Many other techniques can clearly be used to 
ensure self-immobilization between at least two parts, fcfr 
example implementing wedges, cams, high pressure, etc 

In one particular embodiment, in the locked posilidn 
said first and second locking and/or reinforcement me a is 
therefore constitute a gear system comprising at least one 
10 tooth. 

In particular, said first and second locking and/oir 
reinforcement means can advantageously comprise at lea^t 
€l one rack. 

Jgf The entire length, and therefore different positions, o 

Sy 15 the rack offers means capable of operating in conjunction witji 

ff! those provided by the housing to lock and/or reinforce th 

L transverse bar 

U In this configuration said rack is transversally mobilA 

f£ (from bottom to top when the bar is on a vehicle roof) relative 

20 to the longitudinal axis of the transverse bar. 

The rack can therefore be displaced between two 
positions constituting the locked and unlocked modes i 
different positions according to variations erf the position, Le 
of the length of the transverse bar. 
25 In this embodiment said rack is preferably transversallj 

mobile relative to the longitudinal axis of the transverse bar 

Advantageously, said transverse bar comprises a mobil 
component capable of sliding along said transverse bar and o 
operating in conjunction with said rack such that it draws it 
3D between the locked and unlocked position, and vice versa, 

Said mobile component may advantageously have at leasl 
one slope against which one or more support components a 
said rack are capable of coining to bear. 

According to another preferred characteristic of the 
35 invention the roof-rack bar comprises at least one means for 
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actuating the locking/unlocking of said transverse bar thkt 
projects in a recess of said transverse bar or one of said feet. 

This control device is advantageously mounted on one J>f 
the feet to facilitate use. It can also be provided in the midd 
of the transverse bar in order for it to be accessed from eithU 
side of the vehicle. Another approach is provide a control 
device on each of said fect cither of which may be used, 
control device can clearly also be provided on each foot. 

Preferably, said actuating means arc coupled to said 
mobile component via at least one cable running inside said 
transverse bar, The cable can clearly be replaced with one qr 
more rods or similar components. 

Advantageously, the roof-rack bar of the inventiolu 
comprises at least one actuating means tha[ act simultaneously 
15 on: 

-locking/unlocking said transverse bar in said housing; 
- immobilization means fitted on at least nnc of sai 
fastening feet such that they authorize or prevent said fee 
from being displaced along said guidance side rails. 

20 Advantageously, said, actuating means check th 

immobilization of the two fastening feet. 

This technique is used to change from the "immobilized 
bar" to the "mobile bar" mode and vice versa in a single 
operation. For safety reasons a double control device and/or u 

25 lock can also be provided. 

In this* event said actuating means axe preferably fittefl 
onto said feet and said means for immobilizing the opposite 
foot are connected to said second locking and/o]r 
reinforcement means, 

30 According to one particular embodiment said actuating 

means ore connected to said via a first cable to said first o 
second locking and/or reinforcement means, a second cablt 
connecting said first or second locking and/or reinforcemen 
means to the means for immobilizing said opposite foot. 

35 This solution proves effective and is easily implemented. 
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A compensating part can be mounted in the axis of said 
second cable if the travel of the second cable is shorter th in 
that of the first. 

In particular, the compensating part can be a spring n 
5 any suitable elastic part. It can be mounted near ths locking or 
immobilization means . 

The invention also relates to a roof-rack Tor automobile 
vehicles consisting of at least two roof-rack bars at least 01 e 
of which is a roof-rack bar of the invention. 
10 According to one particular embodiment one of said 

p roof-rack bars of the invention can be fixed. In th s 

^ configuration if two bars are sufficient only one is such as that 

described above. 

yj Advantageously, said roof-iaek bars can be grouped 

Q 15 together* for example at the rear of the vehicle, to constitute 

ijf an aerofoil. Means can also be provided to connect them 

I together, particularly when they constitute an aerofoil. 

¥* Other characteristics and advantages of the inventioi 

will he belter understood from the following description of 
J 20 two preferred embodiments. The descriptions are of non- 

6 limitative examples ana refer to the attached figures where: 

H -figures la and lb show the general principle of ths 

invention according to which one end of the transverse bar is 

mobile in the housing provided on the foot; 
25 - figures 2 and 3 are examples of means for locking tho 

bar in figures la and lb respectively in unlocked and locked 

modes; 

- figure 4 is a schematic drawing of a control devico 
suited to the locking means in figures 2 and 3; 
30 -figures 5a and 5b show the positions that the roof-racl; 

bars of the invention can take up on the roof of a vehicle i 
equipped with non-parailel side rails. 

The invention therefore relates to a roof-rack bar that u 
mobile along two non-parallel side rails or tracks fitted, foi 


10 


example, on the roof of an automobile vehicle, as shown in 
figures 5a and 5b. 

Side rails 5 la and 51b arc mounted permanently on ti e 
roof of a vehicle, These two side rails are not parallel and 
5 there may be a difference, for example of 10 centimeter 
between the widest part (in the present example at the rear c f 
the vehicle but the opposite is also possible) and the narrowest 
part (the front of the vehicle). 

In tliis example bar 52, which is located at the rear, is 
10 fixed (i.e. it does not slide). Only front bar 10 is mobile along 
side rails 51a and Sib such that it can take up: 

-a working position (figure 5a) in which it is near ths 
front part of the vehicle such that it constitutes a roof-rac e 
with rear bar $2 that can receive various objects to b * 
15 transported; 

-a rest position (figure 5b) in which it is near rear bar 
52 and possibly connected to the latter such that it constitutes 
an aerofoil. 

The invention can also clearly apply to the configuration 
20 in which one or more bars arc mobile. 

As described below, the mobile bar is designed such tha ; 
ends 52a and 52b of the transverse bar penetrate inside fee: 
11. It is clearly possible for the system to be implemented on a 
single foot only. 

25 It should also be noted that figures 5a and 5b are onl} 

schematic diagrams and do uot comply with criteria of scale 01 
feasibility. The ends of the transverse bar have therefore been 
enlarged on purpose to provide better understanding of the 
system of the invention. On the other hand, figures 2 and 3 

30 discussed below are more or less exact. 

As specified above* the fact that the side rails are not 
parallel poses a problem: the length of the transverse bar of 
the bar must be able to vary. 

Those skilled in the art thought this required complex 

35 systems to be produced with an articulation between each foot 
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and the transverse bar. The inventors realized that, contrary ;o 
this belief, and somewhat surprisingly, it is unnecessary :o 
provide this type of articulation: means enabling at least oite 
end of the transverse bar to slide relative to at least one of the 
5 feet arc sufficient In other words, the inventors confirm* d 
that it was possible to enable a displacement of the bar whi e 
maintaining a constant angle between the bar and each sic e 
rail. 

Figures la and lb therefore show the general principle cf 
10 the invention according to which variations are possible in the 

length of a roof-rack bar by enabling it to slide inside at least 

one cf its supports. 

For example, end 101 of the body of transverse bar 1 J 

can slide between two extremes In a housing HI provided for 
15 this purpose in foot 11. In this way end 101 remains covered 

by foot 11, which is advantageous both in terms of appearance 

and in so far as protecting the mobile components ii\ 

concerned. 

The mechanism can be implemented on a single foot 01 
20 on both. 

Implementation of this type of system is clearly more 
solid and safer than a system including an articulation while 
being simpler to implement. It does, nevertheless, require 
minimum play that enables the transverse bar to move inside 
25 the foot and the bar to be displaced. 

There is therefore a risk of the system deteriorating With 
time. Furthermore, depending on the weight, position of the 
load ana the fastening method, the play can weaken the bar. 
Depeading on the configuration the transverse bar i* subjected 
30 to compression and/or traction stress that may prevent the 
mechanism from operating correctly. 

furthermore, the transverse bar may gradually sag, for 
example under the effect of a heavy load, Which presents 
considerable danger. 
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According to one particular embodiment of the inventitn 
locking and/or rcinfoi cement means are therefore provided 
that immobilize and rigidify the bar when it is in the workirg 
position. These means are therefore provided to connect tl e 
5 transverse bar and matching foot effectively. They aie 
reversible means that enable the parts to slide without drag in 
the free, position. 

The means comprise, for example, at least one male part 
that matches at least one female part and that lakes up the 
10 working position. Advantageously, they are designed 
simultaneously to prevent; 

-the bar from sliding laterally in the foot; 

-the transverse bar from displacing transversally (i.e. 
vertically or more ur less perpendicular to the plane define I 
15 by the roof) in order to resist compression or traction due to i 
load and fastening of said load, 

These means can, for example, conflict of a rack such a ; 
that shown in figure 2 and 3, 

In these figures transverse bar 10 slldea in housing H i. 
20 of foot lh 

Said foot II comprises first locking and/o;- 
reinforcement means, for example a molded part 112 that in 
inserted and connected, for example by bonding, to the inside 
of fonf 11. Foot 11 could also be molded from a cast onto par : 
25 112. 

Said purl 112 includes teeth 112ia and 1121b separatee 
from each other both along the longitudinal axis and width o: 
housing 111. 

Said teeth 1121a and H21h are intended to mesh with 
30 the second additional locking and/or reinforcement means in 
the form of a rack 12 that defines a series of housings with a 
distance suited to the measurements of teeth 1121a an<3 
1121b. 

Rack 12 is, for example, a single molded part and has 
35 three feet 121 that are regularly spaced from each other and 
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that define recesses 1211. The rack can also take up two stat 
positions: 

- a free position, shown in figure 2> in which it 
possible for transverse bar 10 to slide relative to foot 11; 
5 -a locked position shown in figure 3 in which the gelax 

system ia engaged and prevents sliding and reinforces the foe 
transverse bar connection (by eliminating any vertical play). 

Rack 12 is therefore transversally mobile in order 
change from the position of figure 2 to that of figure 3 an 
10 vice versa. Means actuated by the user are therefore provided 
to ensure the displacement. 

They may, for example, be studs 31 created on a sliding 
part 13 that have a sloped plane 1311 provided to operate 
conjunction with a foot 121 of the rack, 
15 More precisely, in the embodiment illustrated feet 121 

rack 12 are inserted in openings made ill the body of the 
transverse bar. The measurements of recesses 101 are 
desigued to guide the transversal translation of feet 121 o 
rack 12 without hindering sliding, i.c, by limiting friction witp 
20 the surfaces of feet 121. 

The length of rack 12 is suited to the potential travel ojf 
the transverse bar in housing 111. It clearly depends on £h 
requirements and particularly on the requited travel, th 
measurements of rack 12, the number of feet 121 and thf 
25 number of matching recesses 101 can easily be suited, 

A mobile component 13 is inserted in transverse bar 1 
that is capable of being displaced along the bottom o 
transverse bar 10. The width of said mobile component 13 u 
more or less that of the internal width of transverse bar 10 to 
30 obtain satisfactory translation guiding that, nevertheless 
involves suitable play to prevent any significant friction. 

Mobile component 13 has a series of studs 131 with a 
least one sloped edge 1311. The measurements or said stud* 
enable them to enter or leave recesses 1211 of feet 121 o 
35 rack 12. 
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For example, mobile component 13 can operate In 
conjunction with rack 12 to draw it into a locked aaid 
unlocked position and Yice yersa. 

An actuating component 14 is connected to mobile 
5 component 13 that projects into a recess 102 made n 
transverse bar 10. Actuating component 14 can be displaced 
by the user along recess 102 between two extreme positions 
according to which transverse bar 10 is locked in housing 111 
(figure 3) or unlocked (figure 2). 
10 Other actuating modes are also possible, as described 

below. 

The operating stages of such n bar are described 
greater detail below. 

Working from an initial configuration in which the devide 
15 is unlocked (figure 2), the roof-rack bar can be displaced 
along side rails 51a and 51b to go from a position shown ila 
figure 5a to that shown in figure 5b or vice versa. 

It should be noted that according to one e&sentisll 
characteristic of the invention the user can displace the ruol- 
20 rack bar assembly while remaining on a single side of ths 
vehicle. 

As the user displaces the roof-tack bar along the sidi 
rails the length of the transverse bar varies to suit lhe distanc ? 
between the side rails, transverse bar 10 sliding freely in 
25 housing 111 of The foot/feet 11. while maintaining a fixed 
angle with the side rails. 

When the bar has reached the required position the user 
operates actuating component 14 to bring it to the position 
shown in figure 3 in order to lock the device. Advantageously, 
30 this operation is performed automatically by simply releasing 
the pressure applied to the actuating component. 

As component 14 is connected to sliding part 13 sait. 
part, and particularly studs 13U is displaced towards th^; 
inside of the housing. 
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Sloped sides 1311 of studs 131 constitute a slope on 
which feet 121 of the rack come to bear. Rack j 2 
consequently imposes a displacement upwards. Teeth 122 pf 
the rack then mesh with teeth 1121a and 1121b connected 
5 foot 11. 

The locked mode is achieved at the end of this operation. 
The transversal play in the unlocked mode is then eliminate d 
between, on the one hand, the transverse bar and the various 
parts it beans and, on the other, the surfaces oJ % housing 1 
10 The transverse bar in the foot housing is therefore reinforced 

The assembly is unlocked symmetrically by opposi 
kinematics, I 

According to another approach the locking contro 
device may be integrated into one of the feet, for examp 
15 according to the technique shown in figure 4. Advantageous^ 
in this configuration the same control device comes out when 
the feet are unlocked from the side rails. Therefore the 
working position (immobilized bar) can be changed to the freje 
position (mobile bar) using & single control device and in 
20 single operation. 

Preferably, the control device returns to the workin 
position automatically. In this event it is necessary to maintaih 
the control device in the actuated position in order to displace 
the bar. 

25 All the parts return to the working position as soon a 

the control device is released. 

The location of the control device further simplifies th 
implementation of the invention by enabling the user t 
remain on the same side of the vehicle for all the operations. 

30 In the example of figure 4, an actuating component 44 

housed inside one of the feet. It acts on parts 42a that enab 
the bar to be displaced in the matching side Mil. Said partn 
may, for example, be rollers. 

Simultaneously, actuating component 44 acis on a cable 

35 41 that runs inside transverse bar 10 through to sliding par 
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13 (or a similar part) and that enables the rack 10 change frcm 
the position in Sgure 3 to that in figure 2. 

A second cable 43 is provided to act on parts 421 of the 
other foot. Said cable 43 is connected to sliding part 13 that 
5 communicates the action of first cable 41. 

It is possible for the travel intended to displace the rack 
and to unlock parts 42b to be different (the second iravel n 
general being shorter), A compensating part 45 is therefo :e 
provided, cousisiing for example of a spring or an elastic part 
10 such that that the second travel is reduced. 

The cables can clearly be replaced by oLher means of 
transmission, for example rods, 

Even though a roof-rack has been described that 
intended to equip the roof of a vehicle the same device can b|e 
15 mounted on any suitable location on the vehicle, for examp 
the rear trunk or tailgate. 

On a roof-rack it is not compulsory for all the bars to b 
such as those described above* In particular, a fixed bar can bje 
provided* particularly at the rear of the vehicle, and a mobile 
20 bar that connects with the fixed bar to constitute an aerofoil. 

On the contrary, there may be more than two bars ijf 
necessary due to the length to cover and/or the load to bear, 


